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Objective. Following graduation from professional education, the development of 
clinical expertise requires career-long participation in learning activities. The purpose 
of study was to evaluate which learning activities enhanced physical therapist 
practice. 
Methods. Eight databases were searched for studies published from inception 
through December 2018. Articles reporting quantitative data evaluating the 
effectiveness of learning activities completed by qualified physical therapists were 
included. Study characteristics and results were extracted from the 26 randomized 
controlled trials that met the inclusion criteria. Clinician (knowledge, affective 
attributes, and behavior) and patient related outcomes were extracted. 
Results. There was limited evidence that professional development courses 
improved physical therapist knowledge. There was low-level evidence that peer 
assessment and feedback was more effective than case discussion at improving 

























effect of learning activities on affective attributes. Courses with active learning 
components appeared more effective at changing physical therapist behavior. The 
completion of courses by physical therapists did not improve patient outcomes; 
however, the addition of a mentored patient interaction appeared impactful. 
Conclusions. Current evidence suggests active approaches, such as peer 
assessment and mentored patient interactions, should be used when designing 
learning activities for physical therapists. Further high-quality research focused on 
evaluating the impact of active learning interventions on physical therapist practice 
and patient outcomes is now needed. 
Impact. This study is a first step in determining which learning activities enhance 
clinical expertise and practice would enable the physical therapy profession to make 

























The development of expertise requires physical therapists to be adaptive learners with a 
career-long commitment to identifying and addressing gaps in knowledge and skills through 
the use of meta-cognitive reflection and critical thinking.
1-3
 Continuing professional 
development (CPD) is essential for the adaptive learner and has been classified into formal 
and informal learning activities by registration bodies and previous researchers.
4
 Learning is 
a consequence of how learners interpret and respond to the experience of learning activity 
participation.
5
 Formal learning activities are structured and may be facilitated by an educator, 
such as a professional development course or conference.
4
 Informal learning activities are 
unstructured, such as independent reflection on experience or workplace experiential 
learning.
4
 Formal learning activities can provide learning support,
4
 however barriers such as 
cost and time can prevent participation.
6
 Informal learning activities are more accessible than 
formal activities, however are reliant on physical therapists exhibiting features of a master 
adaptive learner such as self-motivation, self-regulation and meta-cognition.
2,3
 
Determining which learning activities are effective would enable the physical therapy 
profession to make informed decisions regarding where to allocate limited time and resources 
to enable career-long learning. While previously published reviews provide some value,
7-12
 
they are limited for a number of reasons. Of note, many reviews were not physical therapy 
specific.
8-10,12
 In addition, these reviews excluded qualitative research,
7-11
, omitted informal 
CPD
7-12
 or were limited to the translation of research into practice,
7,12
 and thereby did not 
encompass the breadth of CPD. A focused systematic review of post-professional physical 
therapy education is required which encompasses both formal and informal learning activities 
and includes qualitative research.  
The aim of this systematic Quantitative (Part A) review was to address this gap in the current 
literature by evaluating the quantitative data that answered the question „Which learning 

























are effective is essential for the future of physical therapist professional development and 
requires consideration of the physical therapist learner‟s perspectives in conjunction with 
learning theory and research. Hence, the importance of the Qualitative (Part B) review 
13
 
which explored the physical therapist learners‟ experiences, beliefs and attitudes and is 
published as a companion paper. 
[H1] Methods  
This systematic review is the first in a 2-part series based on a published protocol
4
 and was 
registered on the International Prospective Register of Systematic Reviews (PROSPERO 
CRD42016050157). A brief outline of the methods with rationale for amendments is 
provided below.  
[H2] Data Sources and Searches 
Ovid MEDLINE, EMBASE, AMED, CINAHL, PsycINFO, PEDro, Cochrane library and 
ERIC were searched to December 2018. The search strategy used the concepts of (1) physical 
therapist, (2) learning activities and (3) physical therapist, or patient outcomes. An example 
of a full search strategy is provided in the protocol paper
4
 and Supplementary Appendix 1. 
Reference lists of included studies were also searched as per the protocol.
4
 A citation search 
was completed for included studies using the Science Citation Index Expanded via the Web 
of Science database. 
[H2] Study Selection 
Full details of the study selection criteria have been described previously.
4
 In brief, studies 
were eligible if they were a randomized controlled trial (RCT) that was published in peer 
reviewed journals, a higher degree dissertation, and was in English. The review was limited 
to RCTs as this study design is least likely to provide biased estimates of effects or result in 
systematic error.
14-17

























as the participant learner, formal or informal learning activities as the education intervention 
and either participant learning outcomes or patient outcomes. Included studies needed a 
comparison group with no education intervention (control) or a different education 
intervention.  
After removal of duplicates, 2 independent researchers screened titles, abstracts and full texts 
for inclusion. (E.L., and F.B., L.C. or M.C.). Disagreements were resolved through discussion 
or by a third reviewer (F.B. or L.C.).  
Studies were grouped based on study design for data extraction, risk of bias assessment and 
results synthesis. Quantitative studies are reported in the current Quantitative (Part A) review, 
with qualitative studies reported separately in the Qualitative (Part B) review.
13
 
[H2] Data Extraction and Quality Assessment 
Study characteristics extracted are outlined in the review protocol.
4
 Point estimates, measures 
of variability, sample size, between group difference statistics and statistical significance 
findings were extracted where possible. Data was extracted (E.L) and then verified by a 
second researcher (M.C.). 
Risk of bias was assessed using the PEDro scale.
4,18,19
 The PEDro scale consists of 11 items, 
10 of which address risk of bias. Items 4, 6 and 7 were adapted as the learning activity 
targeted physical therapists rather than patients. Baseline comparability (item 4) was required 
for physical therapist and patient outcomes. Where patient outcomes were analysed, change 
in outcomes needed to be assessed prior to the learning activity intervention, and be 
comparable at baseline to satisfy this criterion. Change in patient outcomes following the 
learning activity was not required to be from the same patients as those assessed at baseline. 
To satisfy baseline comparability (item 4), patient outcome scores in each group needed to be 

























and post physical therapy treatment) prior to learning activity intervention in each group 
needed to be comparable.  
For subject blinding (item 6), physical therapists needed to be masked to the learning activity 
intervention and, where appropriate, the patients also needed to be masked. For therapists‟ 
blinding (item 7), the educators providing the learning intervention were considered the 
„therapists‟ and needed to be masked to the learning activity comparison. Two reviewers 
(E.L., M.C.) independently rated included studies, with disagreements resolved through 
discussion or a third reviewer (F.B.). 
[H2] Data Synthesis and Analysis 
Grouping of data was by outcome (patient outcomes or therapist outcomes) and learning 
activity. Patient outcomes were a change in patient health status measured by reliable and 
valid measures for the specific patient group. The patient outcome grouping had additional 
subgroups that were disability, pain and quality of life (Suppl. Appendix 2). 
Physical therapist outcomes were related to changes stimulated by learning following an 
educational intervention and grouped into knowledge, affective attribute or behavior 
categories (Suppl. Appendix 2). Knowledge was defined as the ability to remember and apply 
information such as facts and procedures 
20
 reflected in Blooms taxonomy as “remembering”, 
“comprehending” and “applying.
21
” Changes in knowledge could be evaluated through 
questionnaire or responses to a clinical vignette. Affective attributes were defined as physical 
therapists‟ attitudes and beliefs. These could be evaluated using questionnaires asking about 
attitudes towards evidence-based practice, or using validated outcome measures such as the 
Self-Reflective and Insight Scale.
22
 Behavior was considered to be what a physical therapist 
does during a clinical interaction. An example of evaluating behavior includes participation 



























 Other examples included adherence to guidelines or the use of specific 
outcome measures during patient encounters.
7
 Behavior could be measured using self-report 
questionnaires, diaries, documentation audit or observations of physical therapist interactions 
with patients. 
Learning activities were thematically grouped based on the description of activities 
participants completed. Examples of learning activity groupings included peer assessment, 
group discussion and courses. Courses could vary from hours to months in duration. In 
addition, courses were further classified as face-to-face, online or blended. Courses using 
face-to-face delivery were classified as „course‟. Those classified as „online course‟ used 
technology to support learning with no face-to-face component. Courses with both online and 
face-to-face components were classified as a „blended course‟.  
Where a comparison group did not experience an alternate learning activity, then this was 
considered a control group. Learning activities such as distribution of guidelines or those with 
different intended learning outcomes were not considered control groups, rather comparison 
learning activities.  
Where sufficient data were available from multiple studies, a meta-analysis using Review 
Manager 5.3 software was completed. A standardized mean difference (SMD) effect size was 
calculated for outcomes used in the meta-analysis. SMD values of 0.2, 0.5 and 0.8 indicated 




 was used to assess statistical 
heterogeneity, with 25% considered as low, 50% as moderate and 75% high.
25
  
The Grading of Recommendations Assessment, Development and Evaluation (GRADE)
26
 
approach was used to assess the strength of the evidence for each meta-analysis. All studies 
commenced with the score of four, as they were randomized controlled trials. Grading used 






























 score greater than 25%.
25
 
(3) Precision: confidence intervals crossed the clinical decision threshold between 
recommending and not recommending and intervention
29
. The clinical decision 
threshold for the precision criteria was set at moderate effect of 0.5.
24
 
(4) Directness: differences in intended learning outcomes of the learning activity or 
outcome measures used across studies.  
(5) Publication bias: strong suspicion of the study being repeated in another 
publication or likely to be industry sponsored.
30
 
Evidence quality was graded as high (4), moderate (3), low (2), or very low (0 to 1). When 
the GRADE approach was not possible due to the presence of only one study, then this was 
reported as limited evidence. 
Results were not combined in a meta-analysis if baseline characteristics had not been 
assessed. While randomization should minimize the possible variability in baseline 
characteristics of participants, this is not guaranteed.
17
 Therefore, a meta-analysis that 
included participants not comparable at baseline could provide misleading results. Further, in 
the presence of significant variability in learning activity delivery methods and outcome 
measures, results were not aggregated. Differences in course content focus (eg, evidence-
based practice compared with back pain pathophysiology) were not considered to be 
significantly variable for this review. Descriptive analysis of results was performed where 
meta-analysis and the GRADE approach was not possible.  
[H2] Role of the Funding Source: The funder played no role in the design, conduct, 


























[H1] Results  
Searching identified 6994 unique articles. Following title and abstract screening, 6580 
articles were excluded. After the full text screening, 88 quantitative full-text articles reporting 
on 88 unique studies were included (PRISMA Flow diagram Figure). 
Of the included articles, 80 used quantitative methods only, while 8 used mixed methods. 
There were 26 RCTs, 6 controlled trials, 47 pre-post cohort studies, 4 cohort studies and 6 
cross-sectional studies. This paper reports on the results of the 26 RCTs (Tab. 1). For 
transparency, the characteristics of the other quantitative studies are included in 
Supplementary Appendix 3. Across the RCTs, there were 9 different learning activities 
identified, most common being courses (16 studies), reminders (5 studies) and blended 
courses (4 studies) and online courses (3 studies). 
PEDro scores of the 26 RCTs ranged from 3 to 8 with a median score of 6 (Suppl. Appendix 
4). The criteria not satisfied in most studies were allocation of concealment (17 articles), 
blinding of participants (20 articles), educators (26 articles) and assessors (18 articles). Risk 
of bias, inter-rater risk agreement was good with 87.06% observed agreements (Kappa = 
0.721, Confidence interval (CI) 0.638, 0.805). 
 
[H1] Therapist Outcomes 




 Results for therapist outcomes are 
summarized in Table 2 and Table 3. Ten studies compared a professional development 
learning activity to control
31-40
 while ten compared 2 different learning activities.
41-50
 Meta-

























variability in learning activities and outcome measures used. Only 2 meta-analyses and 
GRADE syntheses were possible for the comparison of peer assessment and case discussion 
learning activities related to knowledge and the affective attribute of reflection. 
Of the studies comparing intervention to control, 3 of the learning activities were blended 
courses,
31,35,36
 2  were online courses,
37,38
 4 were face-to-face courses.
32,34,39,40
 Five studies 
assessed the outcome of knowledge
35-38,40
, 2  affective attributes
34,35




Of the 10 studies comparing 2 or more different interventions, the learning activities were 
face-to-face courses, online courses, peer assessment, group discussion, guideline 
dissemination and interactive workshop (Tab. 3). Variations of courses were studied such as 
using an additional follow up day
41
 or mentored patient session,
51
 comparing learning 
outcome specific courses to courses addressing an unrelated area
47
 or more general 
education,
42
 and using tutors with differing expertise.
43
 
Twenty-four outcome measures were used. There were 8 outcome measures for knowledge, 5 
for affective attributes and 12 for behavior. Nine outcome measures had acceptable pre-
tested, psychometric properties. Sixteen were bespoke, designed specifically for the study. Of 
these, some studies assessed effects on multiple outcome measures for the same outcome 
without an overall summary effect size. For example, one study evaluated the self-reported 
frequency of 21 different treatment behaviors completed by physical therapists.
41
 One 
outcome measure was an alteration of a previous psychometrically tested outcome measure. 
Table 2 specifies the outcome measures used by each study and summarizes the results. 
PEDro scores for studies comparing learning activities to control for therapist outcomes, 
ranged from 3 to 8 with a median of six. For studies comparing 2 different learning activities, 

























[H2] Impact on Knowledge 
[H3] Learning activities compared to control 
Five studies evaluating face-to-face, blended and online courses were found to be effective at 
improving knowledge compared to no intervention (Tab. 3).
35-38,40
 
[H3] Comparing learning activities 
A meta-analysis (Suppl. Appendix 5) and GRADE approach found very low level evidence 
from 2 studies that peer assessment was more effective than case based discussion at 
improving clinical decision making knowledge, assessed by case vignettes
49,50
 (Tab. 3). 
Downgrading was due to risk of bias (average Pedro score=5.5), consistency (I
2
=0), precision 
(confidence interval crossing 0.5) and directness (differences in learning outcomes and 
outcome measures used).  
No differences in knowledge were found when comparing online to face-to-face teaching,
46
 
or when comparing interactive workshops with a conventional course.
44
 A face-to-face course 




[H2] Impact on Affective Attributes 
[H3] Learning activities compared to control 
There were inconsistent results for an education intervention‟s effect on the attitudes and 
beliefs of physical therapists. In one study, a face-to-face course did not change physical 
therapists‟ affective attributes, as measured by the Health Care Providers Pain and 

























and Beliefs Scale for Physiotherapists, biomedical and biopsychosocial scales.
34
 A blended 
course did not change physical therapist attitudes towards evidence-based practice.
35
 
[H3] Comparing learning activities  
A meta-analysis (Suppl. Appendix 5) and GRADE approach found low level evidence of no 
difference in reflective practice when peer assessment was compared to group discussion.
49,50
 
Downgrading was due to risk of bias (Median PEDro=5.5) and directness (different education 
content). 
No differences were found in biopsychosocial attitudes when a face-to-face course was 
compared to an online course, however an online course had a larger change in biomedical 
attitudes.
46
 No differences were found when a region specific course (ie, back pain) was 
compared to a different region specific in-service program.
48
   
 
[H2] Impact on Behavior 
[H3] Learning activities compared to control 
Three studies found that face-to-face courses were effective at changing physical therapist 
behaviour.
32,39,40
 However, for blended courses, 2 studies
31,33
 found no effect while one study 
reported being effective at changing behavior.
35
  
[H3] Comparing learning activities  
For behavior, 7 studies compared the effect of one education intervention to another.
41-47
 
These studies found no differences in physical therapist behavior when a course with an 
expert tutor was compared to one with a non-expert tutor,
43
 when an additional follow up day 
was added to course,
41



























 Also, no differences in physical therapist behavior were found when 
comparing a face-to-face course to an online course,
46
 or dissemination of guidelines.
45
 
Physical therapist behavior changed more when an interactive workshop was used compared 
to a conventional education course.
44
 There was no difference in behavior when subjects 




[H1] Patient Outcomes 
Nine papers analyzed patient outcomes
34,41,45,51-56
 Six studies compared professional 
development to control
34,53-57
 while 3 directly compared 2 educational interventions.
41,45,51
 
Meta-analyses and GRADE synthesis of these studies was not possible due to significant 
variability in how the education was delivered, the outcome measures used, and unclear 
baseline comparability due to the absence of baseline measures. Results from these studies 
are summarized in Table 2 and Table 4. 
Of the 6 studies comparing learning activities to control, the learning objectives of the 





 and one was Parkinson‟s disease.
55
 Of the studies comparing learning 
activities, 2 studies had learning objectives relating to neck pain disorders,
41,51




The only learning activity compared to control was courses.
34,53-57
 Learning activities directly 




 and outreach in the 
form of a mentored treatment session.
51
  
Table 3 lists the different outcome measures used and the overall results for each study. Two 

























life. Five studies collected patient outcomes at 2 time points,
34,41,51,54,56
 1 at 4 time points,
55
 2 
at 5 time points
53,57
 and one at 6 time points.
45
  
Risk of bias PEDro scores for studies comparing learning activities to control with patient 
outcomes, ranged from 4 to 6 with a median of 5. For studies comparing 2 different learning 
activities, PEDro scores ranged from 6 to 8, with a median score of 7 (Suppl. Appendix 4). 
 
[H2] Impact on Pain 
[H3] Learning activity compared to control 
One study
34
 found that a course improved the patient outcome of pain, whereas 5 studies 
found that completion of a course had no effect.
53-57
 
[H3] Comparing Learning activities 
The addition of a single follow up mentored treatment session to a face-to-face course was no 




[H2] Impact on Disability 
[H3] Learning activity compared to control 
One study
34
 reported an improvement in the outcome of disability when physical therapists 





























Studies comparing learning activities found a face-to-face whiplash course was no more 
effective at improving patient disability than dissemination of guidelines, and that the 
addition of a face-to-face follow up day to a neck pain course was not effective at further 
improving disability of the patients whose physical therapists attend these courses.
41,45
 On the 
other hand, the addition of a follow up mentored treatment session to a face-to-face course 




[H2] Impact on Quality of Life 
[H3] Learning activity compared to control 




[H1] Discussion  
This systematic review found that post-professional learning activities improved physical 
therapists‟ knowledge. However, these learning activities had inconsistent effects on 
changing affective attributes and clinical behavior (Tab. 2). Further, and perhaps more 
importantly, when patient outcomes were considered, physical therapy courses were not 
effective compared to no learning activity or the distribution of guidelines. However, the 
addition of an individualized, mentored patient interaction to a face-to-face course did 
improve disability for patients with neck pain.
51
 While this evidence is limited to low level, 
the results provide valuable insights to inform the design of physical therapy CPD to enhance 
physical therapy expertise. 
Development of expertise requires an environment where deliberate practice and feedback on 
performance can occur.
58

























professionals working as sole practitioners.
2,58
 CPD opportunities have the potential to fill 
this gap, and should be guided by the master adaptive learner concept.
2,3
 The master adaptive 
learner concept identifies 4 key phases for effective learning. These are the planning, 
learning, assessing and adjusting phases.
2
 These phases require critical thinking and reflective 
practice with supportive scaffolding provided if required.
2
 
This review found that activities with active learning components, such as feedback on 
performance, were more effective at enhancing practice, therefore supporting both the 
deliberate practice method for expertise development and the master adaptive learner 
concept. Hence CPD should provide a learning environment where expertise can be 
enhanced, rather than merely disseminating knowledge. The delivery methods of effective 
learning activities are the focus of the discussion in this review. Why these learning activities 
are effective, requires a deeper analysis and consideration of the perspective of the learner 
which is best evaluated through qualitative research. Consequently, why certain learning 
activities are perceived as effective by the learner is discussed the companion Qualitative 
(Part B) review where a thematic synthesis of qualitative studies has been completed. 
Online, blended and face-to-face courses improved knowledge, supporting physical 
therapists‟ participation in these activities when the learning outcomes focus on knowledge 
gains. The fact that online courses support knowledge development is particularly important 
as online delivery has the potential to overcome the barriers of time, cost and geography 
reported by physical therapists.
59,60
 However, care should be taken not to rely on the 
dissemination of information online, as dissemination alone was not as effective as a face-to-
face course with interactive sessions and practicals.
45
 Further, when online courses include 
active components such as feedback (delivered online), they can be equally effective as face-
to-face courses at improving knowledge.
46
 These results illustrate that online courses must 

























Similarly, face-to-face courses were more effective at improving knowledge, behavior and 
patient outcomes when they included active learning components, including patient 
interactive sessions, peer review or individualized mentored patient interactions. Patient 
interactive sessions required participant groups to interview a patient, collaborate on 
decisions and receive patient delivered feedback.
44
 In peer assessment, structured, coach-
facilitated environments were created where 2 participants role-played a case scenario with a 
third participant observing practice and providing feedback.
49,50
 Individualized, mentored 
patient interaction involved an educator and participant assessing and managing a patient 
collaboratively in real time.
51
 Each of these active learning activities provided a structured 
opportunity for learners to participate in a simulated or actual patient interaction, receive 
feedback and collaborate with others as required by the master adaptive learner phases of 
planning and assessment.
2
 These active components align with constructivism and 
experiential learning theories, where learners learn best when they are motivated to actively 
and socially participate in learning, rather than passively observing or receiving content.
61
 In 
addition, these activities are a form of retrieval practice that involves retrieval of information 
from memory, and has been found to enhance learning in other contexts involving simulation 
or health professional CPD.
62,63
 As such, some form of retrieval practice should be 
considered when designing learning activities for physical therapists, and is recommended as 
part of the learning phase of the master adaptive learner concept.
2
 Communities of practice 
such as those found in residency or fellowship programs,
64
 can provide these active learning 
opportunities where retrieval practice, collaboration and feedback on performance may occur 
in a supportive and structured environment. 
Structured opportunities for feedback and interaction appear important design features when 
the focus is on supporting clinical behavioral change. At face value, courses appeared to have 

























possible explanations for the effective courses compared to the ineffective ones. Two of the 
effective courses provided feedback to participants.
32,40
 Conversely, the 2 ineffective courses 
did not report that feedback was provided to participants.
31,33
 Feedback is a key aspect that 
enables the master adaptive learner planning and assessment phases, and has been identified 
as a key aspect in allied health clinical education requiring further research.
65
 Furthermore an 
educational research systematic review of 65,000 studies
66
 concluded that “structuring 
opportunities for students to then learn from each other, to practice over time, to receive 
feedback to correct errors and misconceptions, and to evaluate their learning are most 
valuable”.
66
 This recommendation appears as relevant for qualified physical therapists as it 
does for tertiary education students. Hence, the call for research into the impact of feedback 
during clinical learning should not be limited to entry-level education,
65
 but should also 
explore the use of feedback for post-professional physical therapists.  
A unique aspect of a course that changed behavior was the inclusion of a session consistent 
with the master adaptive learner adjustment phase where strategies are explored to implement 
new learning into routine clinical practice.
2
 In this session, participants developed strategies 
collaboratively for overcoming barriers to their behavior change.
39
 The possible effectiveness 
of this strategy is consistent with a recent knowledge translation scoping review, which 
recommended that assisting physical therapist learners to address barriers to behavior change 
should not be neglected when attempting to translate research into practice.
7
 Although, again, 
the evidence is limited, and further research into this design feature is needed before best 
practice guidelines can be determined. 
The variability observed in effectiveness of educational interventions so far has been 
explained by the learning activity variability, but there are also possible methodological 
explanations for the differences in the results. The use of psychometrically untested, bespoke 

























have influenced the outcomes observed. For example, blended courses consistently enhanced 
knowledge, but not behavior (Tab. 2). In the studies that assessed behavior change, all used 
self-reported bespoke measures that were not psychometrically tested. This inconsistent 
behavior change could therefore be due to these outcome measures lacking responsiveness to 
change. This limitation has been identified in medical education literature, and is not unique 
to the post-professional physical therapy learning research.
67
 This significant challenge 
warrants the development of validated measures of learning for healthcare providers.  
The variability of findings observed on patient outcomes could also be explained by the fact 
that many studies‟ aimed to evaluate the impact of a treatment approach, rather than physical 
therapists‟ learning.
53,55,56
 That is, the effectiveness of the intervention taught to physical 
therapists had not been determined prior to the trial commencing. The apparent lack of an 
effect on patient outcomes may therefore be due to an ineffective treatment approach, rather 
than a lack of physical therapist learning. It is vital that future research controls this variable 
by ensuring that any educational intervention evaluated for impact on learning outcomes and 
physical therapy practice has an a priori established evidence base demonstrating an impact 
on patient outcomes. 
While this systematic review presents the highest available quantitative evidence in the form 
of RCTs and used a comprehensive search, risk of bias assessment and synthesis of results 
based on the PRISMA guidelines, there are a few limitations. The broad research question 
resulted in the inclusion of studies that varied considerably in learning intentions (what 
taught), learning activities, and outcome measures used. This considerable variability meant 
that meta-analyses and a GRADE approach were rarely possible, and analyses were 
predominately descriptive in nature. Consequently, high-level evidence and recommendations 
were not forthcoming. Nonetheless, interpreting the results with consideration of other 

























inform practice and guide future research. Further,  learning is an individualized experience
66
, 
and these experiences are needed to also be explored through qualitative research methods.
68
 
Hence, the quantitative results from Quantitative (Part A) review, should be interpreted 
alongside qualitative research, which has been appraised, synthesized and explored as a 
second component of this review (Part B).
13
 A discussion and triangulation of the quantitative 
and qualitative findings is presented in the Qualitative (Part B) review and provides further 
guidance for current physical therapy CPD design and future research.  
[H1] Conclusion 
In conclusion, quantitative published evidence suggests that the knowledge, affective 
attributes and clinical behavior of physical therapists can be enhanced by learning activities. 
Patient outcomes were not enhanced by physical therapy courses; however, they may be 
improved with the uses of a mentored patient interaction. Unfortunately, the evidence is of 
low level with significant variability, and firm recommendations regarding the most effective 
learning activities are not yet possible. Further, due to the individualized experience of 
learning, the results from this review need to be triangulated with results from qualitative 
studies explored in a companion Qualitative (Part B) review. Resources should be directed 
towards providing robust research into this area, so that informed decisions can be made by 
organizations and individuals with regards to which professional development activities are 
worthy of participation. Active learning strategies appear to show the most promise and 
should be the target of future studies. In addition, future studies of physical therapist learning 
should directly compare different educational interventions in the same randomized 
controlled trial, ensure that the content taught has a strong evidence of improving patient 
outcomes and use psychometrically tested outcome measures.  
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Table 1: Randomized Controlled Trial Study Characteristics 















































therapy clinics  





























Australia Not specific Rheumatoid 
arthritis 








n/a 52 0 Course (student led) 






























Ireland Publicly funded 
outpatient 
clinics 













 1992 Not stated Long term care 
facility 

























Netherlands Not specific Osteoarthritis 
lower extremity 





Netherlands Not specific Osteoarthritis 
lower extremity 
























England National Health 
Service 
departments 


















Low back pain 30 0 Course 




Netherlands Community of 
Practice 






























Netherlands University Neurological 30 0 Course with expert tutor 
Course with non-expert tutor 
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Table 2: Summary of Results 
Intervention Comparison 
Outcomes 
Knowledge Affective Behavior Patient 
Blended course Control Effective (2) No difference (1) No difference (2)  
Effective (1) 
Online course Control Effective (2) Comparison favored (1) 
 
 
No difference (1) 
Course Control Effective (1) Effective (1) Effective (2) Effective (1) 
No difference (1) No difference (5) 
Interactive Course Control Effective (1)  Effective (1)  
Peer assessment  Case discussion Effective(2) Comparison favored (1)   
No difference (1) 
Interactive Course  Course No difference (1)  Effective (1)  
Course Dissemination Effective(1)  No difference (1) No difference (1) 
Online course Course No difference (1)  No difference (1)  
Course  In-service package on 
different area 
 No difference (1)
 
No difference (1)  
Course Additional follow up day   No difference (1) No difference (1) 
Topic Specific Education Education group   No difference (1)
 
 
Course with expert tutor Course with non-expert tutor   No difference (1)  











































 2015  Online course Control   Rheumatoid arthritis clinical 
statements agreement
a 
Rheumatoid arthritis vignette: 
ACREU primary care survey 
Moran,
38
 1992 Online course Control   Wound care knowledge survey 
Peter et al,
40
 2015 Interactive 
Course 





 2015 Peer assessment  Case discussion   Osteoarthritis vignettes 
Peter et al (2013)
44






 2006 Course Guideline 
dissemination 






Online course Course  Cognitive Behavioral 








Peer Assessment  Case discussion   Back pain vignettes 
Outcome: Affective Attributes 






























Favors Comparison No difference Favors Intervention 
George,
34
 2015 PABS-PT (biopsychosocial) 
Dizon et al,
35














Online course Course PABS-PT 
(biomedical) 





Course  Inservice package 
on different joint 
area 








Peer Assessment  Case discussion  Reflective practice: Self-






























 2014 Blended course Control   Evidence-based behaviors 
documented in diary 
Murray et al,
39
 2015 Course Control   Health Care Climate 
Questionnaire rating of 
patient/therapist audio recording 
Peter et al,
40
 2015 Interactive course Control   Adherence (self-reported 
questionnaire) Quality Indicators 
for Physiotherapy Care in Hip 

































Course Additional follow 
up course day 
 Frequency of neck pain 
specific management 




 2013 Interactive course Course   Adherence (self-reported 
questionnaire) Quality Indicators 
for Physiotherapy Care in Hip 
and Knee Osteoarthritis 
Fruth et al,
42
 2013 Topic Specific 
Education 







 2006 Course Guidelines 
Dissemination 
 Whiplash guideline 








Online course  Course  Cognitive Therapy Scale-
Revised Pain rating of an 







Course  Inservice package 
on different joint 
area 
 Treatment approaches most 
commonly used in patient 

















HC-PAIRs = Health Care Providers Pain and Impairment Relationship Scale; PABS-PT = Pain attitudes and Beliefs Scale for Physiotherapists 
b
If outcome involved more than 3 parts, and then outcome was determined to be that with the most. For Beissner (2017) behavior outcome, 6 of the 7 
documented behaviors found no difference. For Dizon (2014) attitudes outcome, 5 of the 7 attitude statements found no difference. For Fary (2015) 
knowledge outcome with clinical statement agreement, 4 out of the 6 outcome statements favored intervention. For Rebbeck (2006), 3 out of the 5 
documented behaviors found no difference). 
c


























This study had between group differences at post-intervention time point, however no within group differences (ie, no statistically significant improvement 
in the Topic specific group over time). Amended – this study had 2 out of 4 questions (outcome measures) finding between group differences at 1 month post. 


























Table 4: Patient Outcome Results. Pain, Quality of Life, Disability 
Study Intervention Comparison 
                                                Results 





Course, reminders Control  Pain (Numeric Pain Rating Scale) 







Course Control   Pain (Numeric Pain Rating Scale) 






Course Control  Pain (Numeric Pain Rating Scale) 
Disability (Roland-Morris 
Disability Questionnaire, Patient 
Specific Functional Scale) 
Quality of Life (European Quality 






Course Control  Disability (Patient Specific Index 
for Parkinson‟s Disease)
a 








Course Control  Pain (Likert scale from Orebro 0 -
10) 















Course, with follow 
up day 
Course no follow 
up day 








Course alone  Pain (Numeric Pain Rating Scale) Disability (Neck Disability 
Index) 






 Disability (Functional rating 
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